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rates were measured as described above. Mean
systemic arteria] pressure was monitored from

-a catheterized femoral artery and registered

on a Sanborn direct-writing recorder.

Urine samples were collected in centrifuge
tubes during a five or ten minute period and

-1 cc samples of each collection period were

centrifuged in Wintrobe tubes for urine hema-
tocrit determination.
The renal venous pressure elevations were

sustained for five or ten minutes at eich pres-
sure level. :

Resuirs. The experimental data are sum-
marized in Table 1. Results show that hema-
turia was present in all experiments following
venous pressure elevation. The volume of red
blood cells t in the urine is seen to be
small and variable (0.1-1.8%). Urine flow
rate decreased in all experiments to a variable
degree (7 to 87% of control values). The iarge
vein pressure necessary to produce hematuria
appeared to be similar in both isolated (mean

- 53 mm Hg) and intact (mean 53 mm Hg) kid-

Hematuria disappeared following retum
tn:ycs;ntmlpressured.lsag‘igurelshomgthede-
crease in urine flow rate for a wide range of
renal venous pressures expressed on a percent-
age basis. Hematuria was not observed in
cither group until the urine flow rate was sig-
nificantly reduced, (mean of both groups: 44%
of control). o :

)

¥
DiscussioN. Results show that gross hema-'
I:una,n;dudlng red blood cells hemoglobin,

appears when a relatively high pressure
ispmdtmd.lfth'epmn'elsh elevated,
the degree of hematuria'i and is sus-

tained until control venous pressure is restored,
at which time it disappears. Hemoglobinuria,
present in the isolated kidney, was not' present
in the intact organ under conditions of in-
creaspd renal venous pressure. Although ab-
sent at low venous pressures in the isolated
organ, the subsequent appearance of hemo-
globinuria at elevated pressures could be ac-

| counted for by increased levels of plasm‘a hem-

oglobin (due to the perfusion pumps) or
tonicity of urine (due to the absence
of ADH),

There are at least three possible sites of en-
trance for red blood cells into the urine. One
possible region is the peritubular capillaries.
Swamn described these as being “leaky” and
suggested that a free communication exists be-
tween these vessels and the interstitial space
(5). Evidence for the existence of large pores
in the peritubular capillaries is given by elec-
tron microscopy studies (6). However, a mech-
anism for getting the red cells into the urine
from the interstitial space has not been pro-
posed. Another possible entrance site for red
blood cells is through the glomerular capillaries

* by virtue of an increased glomerular pressure,
“although it seems uvnlikely that venous pressure

transmissions would be effective in increasing
transmural pressure at the glomerular mem-
brane (7). A factor opposing the glomeruli
as the site of entrance is that renal venous
pressure elevations are transmitted rapidly to
the proximal tubules (7, 8), which would de-
crease the glomerular transmural pressure, The
third and most plausible site is “pores” in the
walls of blood vessels bordering the renal pel-
vis which could be temporarily opened, allow-
ing for passage of red cells into the urine.
The reverse phenomenon, pyelovenous back-
flow, has been produced by maintaining mod-
erate intrapelvic pressure for a sustained pe-
riod, or for a shorter period at higher pressures
(9, 10). A direct, iemporary consmunication
can be established between the kidney pelvis
and the large superficial pelvic veins by ele-
vated intrépelvic pressure (9). The pos-
sibility of “veno-pelvic™ flow merits further
investigation. :

As reported by Winton (2), oliguria was ob-
tained following renal venous pressure eleva-
tion. At least two factors may contribute to
the development of the oliguria: Partial ure-
teral obstruction, allowing more time for re-
absorption of water from the tubules (11) and
increased back pressure with decreased glom-
eruler filtration rate (2, 12-14).
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EFFECT OF INCREASED RENAL VENOUS PRESSURE ON THE KIDNEY*
HEART-LUNCG-KIDNEY PREPARATION

Exp.No.  Hematuia %RBCin  UrineFlow Renal LVP®
‘ Urine (%0of Control) (mmHg)

1 + 15 10 63
2 o+ 09 6 61
3 + 0.1 87 25
4 + 10 17 58
5 + 18 86 55
INTACT DOG KIDNEY PREPARATION
1 + 05 7 68
20+ 05 © 43
© i3 + 08 . u“ 62
‘4 + T Q 38
.5 o+ 01 30 60
, 8 J o+ 02 . W e
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RENAL VENOUS PRESSURE (mem Hg)

Fiouns 1. The effect of increuiing renal venous pressure
on the urine flow mte, The vertical lines indicate the

total range at the varicus pressures.
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